Neuronal alterations in hippocampus following severe hypoglycaemia: a light microscopic and ultrastructural study in the rat.
Because they induce similar neuropathological changes (ischaemic cell change with microvacuolization), it has been suggested that ischaemia, status epilepticus and hypoglycaemia produce cell death by similar mechanisms, especially those resulting from intracellular calcium accumulation. We have recently demonstrated microvacuolation of neurons, mitochondrial swelling (the electron microscopic correlate of microvacuolization) and massive mitochondrial calcium sequestration (using the pyroantimonate technique) following ischaemia or status epilepticus. We therefore studied the selectively vulnerable neurons of rat hippocampus by light and electron microscopy (including the pyroantimonate technique) following 30 and 60 min of EEG isoelectricity resulting from insulin hypoglycaemia. The neuropathology at the light and EM level is unique and different from that following status epilepticus or ischaemia. The most constant finding is dark cell change of the granule cells at the tip of the dentate gyrus. In contrast to status epilepticus and ischaemia, hippocampal pyramidal neurons are far less frequently involved. Microvacuoles are rarely seen and, when present, their ultrastructural correlate is swollen Golgi apparatus, not dilated mitochondria. No intracellular calcium accumulation is demonstrable with pyroantimonate technique. Thus the cellular alterations produced by hypoglycaemia differ in character and distribution from those produced by anoxia-ischaemia. Mitochondrial calcium accumulation is not prominent in cell death from hypoglycaemia. Whether calcium toxicity plays another, subtler role in hypoglycaemic brain injury is unknown.